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(54) METHOD AND APPARATUS FOR AUTOMATICALLY REGULATING NOTCH FILTER OF 
SERVO SYSTEM 

(57)Abstract: 

PURPOSE: To automatically set a coefficient of a digital 
notch filter for removing a vibration of a servo system in 
a short time. 

CONSTITUTION: A digital notch filter 7 formed of a 
modeled discrete transfer function is isolated from a 
servo system, a measuring command signal VCM 2 is 
input from a functional generator 4 to the servo system 
to be tested. An operation signal to be output from the 
system when the system is tested by a central 
frequency setter 9 is frequency-analyzed. An 
unnecessary frequency component out of a speed loop 
response frequency band of a signal to be assembled in 
the filter is detected from the analyzed result to decide 
the unnecessary frequency component as a central 
frequency. Then, coefficients of discrete transfer 
function of the filter 7 are obtained from a coefficient 
setter 10 based on the relationship between the decided 
central frequency and an acutance, and substituted for 
the function. 
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*<ry-?2 1 2T1±, *7cgi|>8JtRc #£iM6tIJtRre 

4§J£Rc dSXKtfitBJtRref J: <0 **^»*fctt, x^r 
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1 8~2 2 0X-%r7 1 7 9**.9 y ir £ hlc^ y 7° 
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t>iE^Jli&»f 'c Id *fj^-r 3 W®ff— 9*t—t'>\> 
[E2«)«|T-^r-7 , ;H0b] *»bSE*ii* (* 

7-y-7*2 2 4) , 7 y?-7 4>\.9 7<D<mm^ftAirZ> 
(^ry72 2 5) . *Httpy©»-&. <P<6/1t£ 




*3H5©T% ±xgLfcfc if 'c #S?L<&3 0 -t(D 
^y-yy'2 2&Xi±/ y^y^^9m^-^yy9 
fc-fcs'hU ^rj'7'2 2 7-ett 
ii^-T-fcSg'J RXI r^fcal (=bl), a2, bO 
(=b2 ) ©f-?J Sr^SSHi/^-y KS^&tr&JS 

ICTS. f UT, 7T5'y2 2 8m Wfe%\Z.Jyf 
7 4 /i"9m&-&fr$ZTXhZWl$:$tm. w>m \,1tWMk 

[0 0 3 7] team 3 (O^jT'tt, ^T77'2 2 4t^$ 

(3) 5S;~(7) ^-eE»«3lL-C*:», 7f7^2 2 5f 
7 y*f-7 4/V9 7©H*K:ftAi-5. 
[0 0 3 8] -?r©^ ^f?7"2 0 OfdiBI, glftSf 

7 7'2 1 9tr<D777*li^y7$HTV^©t, 
/u^il^/U— ^•>'2 2 9— iifttf, :©;u-f72 2 9 
t?»i, 7ry7 , 2 3 0X111 1 O^-T ?f 5©A«B-*I 

^.7 L s'7°2 3 1 T/ y^yj/i"?m.&&:Z>-yy9*&±y 

yr^fc:^CT:iiii w^-r ^^8^^xt, 

y-i'^9 7 ^M^-jitP^^Sril^-r-So ^U, 7-y 

f-y^^9i *m^h,tt^m.*W8t-tz> z. t x% mm 

f etc «t z>m.m*®i 

[00 3 9] ^e*J, £t±fWi UfcSE*0!-C»4, -y-V7°/v 
f*-#i LTi$^ttlff-§-VTGS:A77bTV^^, ^ft 

ffl f 7^ 7 7 7-* & ±(f 5 i 5 Lt t J: i \ * 

itWMmmG®^kLxmmm^m%-i(M&m\<\ ®& 

[0040] H±R!B UfessitWett, B8tt9B^#4 d» 
vac Sr-^«*S (f-^ffi-^) (O 

40 ffi-e*>2.„ r©^, }$«/w-7 ,, -y-^7 s y 

6 tlHlfllJC^So ^=->-Y^ai4, 04ld*3t>T^7 L 

7 7*1 0 5 5r^v^ct<Dil^Dtc/j:5 0 @7©ia^- 

-7-v->y°v ^9mmn<o&mte. 77^206'!:*; 

tS^/i— ^ > 2 0 8 ' \zi$\<^X*y- y-?2 1 0, 210 

asc t 2 1 o b*tis»*»ix-cv^5*ii, mmit^-^-^\z 

m^XxT yV°2 2 2 3dS^^tbX^5.^/55 % m 5 oq&S 
so J: S/j: 5. f^ja«»R3£«9©«»att. El2.&t/E13 
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'•[004 1] £Uttfcg>1 Ufc«i«Tff±, j££&tti 

«^-VTGi3$gJg^-ff-§-VCM2 fcWiHBJfcRj&^f&ffl 
&!gcfc »flt£i-SJ: 5»-*J*$tvT^5*s. 34&fg^- 

»-fr«#TCMi©IB«ifcRd»5>«t>iC>JBjBakf c 3rl£5ti- 
«^§-VTG©g*B;6S;*:# < f£Zo>x\ Xft*'— TVu&tfK 

m<j < mm t © bsu a* «t 9 — » mm t * a . 

[0 042] El 8 f±#3891©3i? 2 ©HEtt«fc*i»tS-^— 

JH 1 ©HJfe^J i ra— Srf+ LTIWI ~k% 

**3©«u H**£#4 Lfch/u*8MWt 
#TCM2 £|g£ Ls *<bJI»HRR&« 9 K. h M *g<£« 
^•TCM2 k K/w^m^fS-i-TCMl £ SrA*"*" 3 
3, -t d T*EI l ©* JyT-StfiWi 9 Bfcd\h„ 1 

[0 0 4 3] £0jHfcM-CI±« *-f y^-8*SB«HFSra 

fa^TCMl (Dffi&X*W<9ffiLX*—-7>'/i'—7ffif8.k 
L> Myf 1 5©*v»f1MCJ:0H»3B£S4 " 

(*HJS^JT*ttl0 Hz ) »lcJB*JCfl:$-er*^6,A*-t- 

iSLfc h/W^Ji^-fS-f-TCMl ff-g-T*— * 
Di Sr^^eyMi M&WL, teiWLfc— j&Lfc h/i^Jg 
^■m-^-TCMl ©H*gi^«>¥lJoT^5 h/V-* T 
CM2 ©tg*§i©^*§itRn CO <p XMXMffi R c ir^Sil 

[0044] ^HJfcMW&atrtSfi, HI 4 ~EI 6 x^-t 
7D-ft-htB«f*)!) > S^S^ifi, ®5©;*t- 
7^2 0 6 fC*il^T*g^a* h A^fg^Hf#TCM2 t *5 
El 6 cD^x y ^"3 0 3 f;i:lot' 1 TA71~t~57 r — 

1 dS-if L-fc h/l^*g-<(Wg#TCMl kteZj&X$>Z. 
[004 5] ±fEHm0iJT*tt, l8g3S£Sg4 'A^Oh 

^Jg^ffi-§-TCM2 =Sr-5©fi*I©IE&$ti: U fg^Jlfe 

m^^^X^T-yzfl 0 5&fcV*fcifr&i:EI»-C*>*K 
MBLfr— 7-9- > ■? V V ffflMM (Df&mitm 7(D^y-y-f 

2 0 6 ' [Cjol^Tjg^ h^^J§^m^-TCM2 £*5.£ 

<r>y+gktt t) . m»it^— 7"Sro*asx-(4[2l 6 ©;*-r s/t"3 

0 3tc*i^-CA^i-5-r — ^Di riS-jSKLfc h/W^Jg^ 



l#Bfl¥6-78575 




(9) 

[004 6] 4 fc, ±IE3*KS«T?f4, EI 8 \znk-rx. 5 
CM1 £0%© h/V^fg^«"i-TCM2 £A73-T5 «fc 5 Kl« 

rtLrv^iJ, F/i^Jg^fg^TCMi ©ft;b«jf;r;s*& 
Lfc««-e'f , '£>««* f c SrtS«-t-5^i:*s-et 

5, 

10 [0 0 4 7] K±ttMUfc#l06«-Cl±, a 

t>mm-rz z k 5 r t 5 * v t 

*>/\ 

[004 8] */cHJS0ijT*f±, ltf^/w/ 

[0 0 4 9] JEIc» StttW-Ctty yl-yjfr* 1 OOiffi 

[0050] Hfc, HJteM-eneftggsotoasr^*^ 

cD^TSir^T^ff 9 £o\zffi)$.LXhl:<. *>5^f*r 

[0 0 5 1 ] «±tftPJ Lfc#3lft«^J:ixtf, y 
Jg-^-ieiJ; <Q -9— #*SrKIMttff $*fc«f©»f^«-9-*r» 

&j£#K±5iM££B»itoK&*l-5r£-e, -y— >Ktt 

[0 0 5 2] 

*-il>Mljgc^ct^Si«i©K#75^xv ! ^/wy 
RSTT'^/wy /w^©«»eaBB»»w«;A-t-5 



ftM¥6-78575 



(10) 



17 



[0 0 5 3] Wt&Qt&\JZ'? 9 S9A>J yf-yj/VfCD 

[0054] vam±mk lt, -femm-em&mom 

[0 0 5 5] *fc«*Sr*3&t-5tSfco-C, ^»*<6 
[0 0 5 6] HJc-Tv'^/wy y^7-r/u<?<Dgt»e^M 

[i§i2] *'b®fcm&fe$&Rxmsmfem<DM,to-mm 



18 

[ia 4] ei i ic^-r^ i rojijg^jcD-f =->+/Kjii&i 
lias] mi tc^-r^i wiiis^jcDiiS/p-yij-v^y 

[El 6 ] El 1 fc^-f SB 1 <»mMW<DWMfr-7V 

[E7] mi<Dmmm<om^m^^^mm^-^^ 

[El 8] #3gBJ©|g 2 (DUlffi^fc^-r-tf-- ^O^cy 

^i^ElT-fc^o 

[El 9] *ZmoMsm.<r>9 A»«0a-Cfc5 o 
[^F-i-WlftW] 

1 f— * 

2 If— 

3 JSgJg^A^SB 
4,4' I 

5 s,^ 



7 <f*?9fr/ y^y^fls? 
8 

9 4>^ttfRN£# 
1 0 {£ttl!t£jg 
11, 12 Ms/f 
1 3 ««Ktt^K£« 
14 iffNHI 
15,16 ^yf 



[E19] 



101 



102 




6-78575 




(11) 



mi ] 




ttfflW- 6-78575 



(12) 



[13)2] 



VTG ■> m^tststTO 



VCM2 
9 c 



9d 





— > 














-> 





9 f 



9b 



9 



9g 



10 b" 



10a 



1 0 



43 fflW- 6-78575 



(13) 



[03] 




VTC 



9 a 



ftftJlttft 



9 f 



VCM2 



9 c 



9d 



& 


JgffiJfc 







9 e 



9b 



I/ 98 



10d- 





< 


, 


] 








-|— *- 




-9* 








{ 

1 r\ ~ 





1 0 



1# HUT 6-78575 



(14) 



[12)4] 



9 u 7-r* 



10 0 



10 1 



102 



.10 3 



1 7J^>hffii-l 1 — 1 0 4 







*7*>Miin*-2 0 | — 






*jA*T££^S3\RtfG8fca 1. a 2, 
bO, b j, b2 OT*- 


i 


, 10 7 



-10 6 




YES 



1 08 



10 9 



U_T±3 



( END ) 



4# If) ¥6-78575 




(15) 



[05] 



229 




W£*S«ftal. a 2. 
bo, bl, b2 <D-r-*£ 



.22 1; 



a 1, a 2. b o, b 1, 
b2 J 



225 : 



227 



a2,bo r bi 1 b2<£> 



^22 1 ; 



3e 



— 21B 



— 219 



^EBSfas? I 220 



B2E2lEEED--22i 




: 

^SH-chx* (bz) ; 

Os i nift<D r2DS 






_210l 






211 














_210b 










n 







YES 



213 



215 
£- 



2i? m»t 



214 



-21S 



208 <K>E»# 



CUE) 



ftmW- 6-78575 



(16) 



[BI6] 



(START) 



3 0 0 




NO 



3 0 1 7)1 • ji-f- y 



NO 3 0 3 



Di$^*iJMii: 



3 0 6 



3 0 4 



3^0 7 



mw\s-7(olim\ — 3 o 5 



(END) 



^#^^6-78575 




(17) 



im?] 



C START ^) 




y-t )i*9XRSU—&> 

228 



202 

tro 





; 231 



233 

. if 



-4- 



W^-rSflHftaL a 2, 
bo, bl, b2 



.225 



Mai a 2, bo, b 1, 

b2 CDx-**/ 

4 frfntmuzftX-tZ 



226 



227 



a 2. b o, b L b 2 <D 



.228 : 





D! ~Dn 



S^IfflitRc b*l* 



-211 




1 A*-=f--ym 



208' 4«<l>Btt» 



V 



^206' 



215 



214 



17 «l«3fk 



if 

( END) 
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